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ELECTRO-OPTICAL PANEL, METHOD FOR DRIVING THE SAME, 
ELECTRO-OPTICAL DEVICE, AND ELECTRONIC APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of Invention 

[0001] The present invention relates to an electro-optical device, an electronic 
apparatus, and a method of driving an electro-optical panel. 

2. Description of Related Art 

[0002] Related art liquid crystal display panels that use liquid crystal as an electro- 
optic material include active matrix-type liquid crystal display panels. This type of liquid 
crystal display panel has a plurality of scanning lines, a plurality of data lines, and a matrix of 
pixels. The pixels are arranged corresponding to intersections between the scanning lines and 
the data lines. The pixels have thin film transistors (hereinafter "TFTs") that function as 
switching elements, pixel electrodes, liquid crystal, and a counter electrode, which is opposite 
to the pixel electrodes, with the liquid crystal therebetween. Upon sequentially selecting the 
scanning lines, the TFTs connected to the selected scanning lines are switched on. Therefore, 
image signals supplied to the data lines are captured in the pixels, and an electrical charge is 
stored in the capacitance of the liquid crystal. 

[0003] A driving circuit for the liquid crystal display panel includes a circuit to 
drive the scanning lines and a circuit to output image signals, which supply scanning signals 
and image signals to the scanning lines and the data lines at predetermined timing, and the 
like. Such a circuit to output image signals may generate an image signal every six data lines. 
Japanese Unexamined Patent Application Publication No. 2002-215117 (Fig. 2) discloses a 
technology to provide a six-to-one selecting circuit every six data lines and to supply an 
image signal to each data line by selecting one data line. 

SUMMARY OF THE INVENTION 

[0004] Since the selecting circuit is composed of six switching elements, a selection 
signal is required to be supplied to each switching element to select a data line. The selection 
signal is usually supplied through some type of wiring line. In wiring lines, wiring resistance 
and stray capacitance are distributed. Thus, the wiring lines are composed of equivalent 
ladder low-pass filters. Accordingly, the waveform of the selection signal supplied to each 
switching element becomes distorted. 
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[0005] If the difference in waveforms of selection signals supplied to adjacent 
selecting circuits or adjacent switching elements is large, the on time of the switching 
elements, i.e., the time for which the data lines are selected, is different. The voltages written 
into pixels through data lines vary between adjacent pixels, resulting in a display-unevenness 
problem. 

[0006] The present invention addresses the above and/or other circumstances, and 
provides an electro-optical device, an electronic apparatus, and a method of driving an 
electro-optical panel that reduce or eliminate display unevenness in adjacent pixels. 

[0007] To address or solve the above, a first electro-optical device according to an 
aspect of the present invention includes a plurality of scanning lines; a plurality of data lines; 
a plurality of pixels arranged corresponding to intersections between the scanning lines and 
the data lines to form a matrix; a plurality of signal-supplying lines, first ends thereof being 
arranged close together and second ends thereof being arranged close together; a data-line 
selecting device having a plurality of selecting circuits, each selecting circuit supplying an 
image signal to one data line selected from a predetermined number of the data lines on the 
basis of a plurality of selection signals supplied through the plurality of signal-supplying 
lines; and a selection-signal supplying device to supply the plurality of selection signals from 
the first ends of the signal-supplying lines. 

[0008] In accordance with this aspect of the present invention, the selection signals 
are supplied from the first ends of the signal-supplying lines so that the waveforms of the 
plurality of selection signals supplied to any one of the selecting circuits are substantially the 
same. Therefore, display unevenness in pixels connected to the adjacent data lines is reduced 
or eliminated. Preferably, the line widths of the signal-supplying lines may be the same or 
substantially the same since the resistance and the capacitance of wiring lines are dependent 
on the line widths of the wiring lines. Preferably, the signal-supplying lines may be formed in 
parallel with each other and the selecting circuits may be formed along the signal-supplying 
lines. 

[0009] Preferably, the above-described first electro-optical device may further have 
an electro-optical panel having the plurality of scanning lines, the plurality of data lines, the 
plurality of pixels, the plurality of signal-supplying lines, and the data-line selecting device. 
The electro-optical panel is provided with a plurality of input terminals formed as the first 
ends of the plurality of signal-supplying lines. The selection-signal supplying device is 
provided outside of the electro-optical panel and supplies the plurality of selection signals to 
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the plurality of input terminals. In this case, the first ends of the signal-supplying lines are the 
input terminals, and the selection signals are supplied through these input terminals. 

[0010] A second electro-optical device according to an aspect of the present 
invention includes a plurality of scanning lines; a plurality of data lines; a plurality of pixels 
arranged corresponding to intersections between the scanning lines and the data lines to form 
a matrix; a plurality of signal-supplying lines, first ends thereof being arranged close together 
and second ends thereof being arranged close together; a data-line selecting device having a 
plurality of selecting circuits, each selecting circuit supplying an image signal to one data line 
selected from a predetermined number of the data lines on the basis of a plurality of selection 
signals supplied through the plurality of signal-supplying lines; and a selection-signal 
supplying device to supply the plurality of selection signals from the first ends and the second 
ends of the signal-supplying lines. 

[0011] In accordance with this aspect of the invention, the selection signals are 
supplied from both ends of the signal-supplying lines so that waveforms of the plurality of 
selection signals supplied to any one of the selecting circuits are substantially the same. 
Therefore, display unevenness in pixels connected to the adjacent data lines is reduced or 
eliminated. 

[0012] Preferably, the above-described second electro-optical device may further 
have an electro-optical panel having the plurality of scanning lines, the plurality of data lines, 
the plurality of pixels, the plurality of signal-supplying lines, and the data- line selecting 
device. A plurality of first input terminals are provided as the first ends of the plurality of 
signal-supplying lines and a plurality of second input terminals are provided as the second 
ends of the plurality of signal-supplying lines. The selection-signal supplying device is 
provided outside of the electro-optical panel and supplies the plurality of selection signals to 
the plurality of first input terminals and the plurality of second input terminals. In this case, 
both ends of the signal-supplying lines are the input terminals, and the selection signals are 
supplied through these input terminals. 

[0013] Preferably, each of the selecting circuits may have a plurality of switching 
elements having first input-output terminals connected to the data lines, second input-output 
terminals connected to a node supplying the image signals, and control input terminals to 
which the selection signals are supplied. When the distance from the first ends or the second 
ends of the data lines to the selecting circuits are equal, the waveforms of the selection signals 
are substantially the same. Therefore, the time for which the switching elements are on does 
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not vary between the adjacent switching elements, resulting in reduction or elimination of 
display unevenness and a great enhancement in image quality. 

[0014] An electronic apparatus has the electro-optical device described above. 
Examples include a viewfinder used in a video camera, a mobile phone, a lap-top computer, 
and a video projector. 

[0015] In a first method of driving an electro-optical panel according to an aspect of 
the present invention, the electro-optical panel has a plurality of scanning lines, a plurality of 
data lines, a plurality of pixels arranged corresponding to intersections between the scanning 
lines and the data lines to form a matrix, a plurality of signal-supplying lines, first ends of the 
signal-supplying lines being arranged close together and second ends of the signal-supplying 
lines being arranged close together, and a data-line selecting device having a plurality of 
selecting circuits, each selecting circuit supplying an image data signal to one data line 
selected from a predetermined number of the data lines on the basis of a plurality of selection 
signals supplied through the plurality of signal-supplying lines. The method includes 
supplying the plurality of selection signals from the first ends of the signal-supplying lines. 

[0016] In a second method of driving an electro-optical panel according to an aspect 
of the present invention, the electro-optical panel has a plurality of scanning lines, a plurality 
of data lines, a plurality of pixels arranged corresponding to intersections between the 
scanning lines and the data lines to form a matrix, a plurality of signal-supplying lines, first 
ends of the signal-supplying lines being arranged close together and second ends of the 
signal-supplying lines being arranged close together, and a data- line selecting device having a 
plurality of selecting circuits, each selecting circuit supplying an image data signal to one data 
line selected from a predetermined number of the data lines on the basis of a plurality of 
selection signals supplied through the plurality of signal-supplying lines. The method 
includes supplying the plurality of selection signals from the first ends and the second ends of 
the signal-supplying lines. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] Fig. 1 is a schematic illustrating the overall arrangement of a liquid crystal 
display device according to a first exemplary embodiment of the present invention; 

[0018] Fig. 2 is a schematic illustrating the structure of a data-line selecting circuit 
used in the liquid crystal display device; 

[0019] Fig. 3 is a schematic circuit diagram of a demultiplexer MPX1 used in the 

circuit; 
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[0020] Fig. 4 is a plan view illustrating the arrangement of signal-supplying lines LI 
to L3 and a data-line selecting circuit 500 according to the first exemplary embodiment; 

[0021] Fig. 5 is a schematic that shows waveforms of selection signals SI to S3 
according to the first exemplary embodiment; 

[0022] Fig. 6 is a perspective view illustrating the mechanical structure of a liquid 
crystal display panel AA; 

[0023] Fig. 7 is a partial sectional view showing the structure of the liquid crystal 
display panel AA; 

[0024] Fig. 8 is a plan view illustrating the arrangement of signal-supplying lines LI 
to L3 and a data-line selecting circuit 500 in a liquid crystal display device of a second 
exemplary embodiment; 

[0025] Fig. 9 is a schematic that shows waveforms of selection signals SI to S3 
according to the second exemplary embodiment; 

[0026] Fig. 10 is a sectional view illustrating a video projector as an example of an 
electronic apparatus including the liquid crystal display device; 

[0027] Fig. 1 1 is a perspective view illustrating the structure of a personal computer 
as an example of an electronic apparatus including the liquid crystal display device; and 

[0028] Fig. 12 is a perspective view illustrating the structure of a mobile phone as 
an example of an electronic apparatus including the liquid crystal display device. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

<1. First Exemplary Embodiment > 

[0029] An exemplary electro-optical device of the present invention is a liquid 
crystal display device that uses liquid crystal as the electro-optic material. The liquid crystal 
display device has a liquid crystal display panel AA as a main part. In the liquid crystal 
display panel AA, a device substrate with TFT switching elements and a facing substrate are 
spaced and aligned in such a manner that faces having electrodes of both substrates oppose 
each other. The space is filled with liquid crystal. 

[0030] Fig. 1 is a schematic illustrating the overall structure of a liquid crystal 
display device according to a first exemplary embodiment of the present invention. The 
liquid crystal display device has the liquid crystal display panel AA, a scanning-line driving 
circuit 100, an image-signal outputting circuit 200, a timing-signal generating circuit 400, and 
an image processing circuit 300. The liquid crystal display panel AA has an image-displaying 
area A, a data-line selecting circuit 500, and signal-supplying lines LI to L3 on the device 
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substrate. The data-line selecting circuit 500 is composed of TFTs and is formed in the same 
process as TFTs of the image-displaying area A. 

[0031] An input image data unit Din supplied to this liquid crystal display device 
may have, for example, the form of 3 bits in parallel. The timing-signal generating circuit 
400 generates a Y clock signal YCK, an inverse Y clock signal YCKB, and a Y transfer start 
pulse DY in synchronism with an input image data unit Din and supplies them to the 
scanning-line driving circuit 100. The timing-signal generating circuit 400 generates an X 
clock signal XCK, an inverse X clock signal XCKB, and an X transfer start pulse DX in 
synchronism with the input image data unit Din and supplies them to image-signal outputting 
circuit 200. The timing-signal generating circuit 400 also generates and outputs various 
timing signals to control the image processing circuit 300. 

[0032] The Y clock signal YCK is a signal one period of which equals two 
horizontal scanning periods. The inverse Y clock signal YCKB is the Y clock signal YCK 
inverted. The X clock signal XCK has a predetermined period: one period thereof is twice 
the selecting period of data lines 3. The inverse X clock signal XCKB is the X clock signal 
XCK inverted. The Y transfer start pulse DY indicates the start of selection of scanning lines 
2, while the X transfer start pulse DX indicates the start of selection of the data lines 3. 

[0033] The image processing circuit 300 generates an output image data unit Dout 
after performing gamma correction or the like considering the light transmission 
characteristics of the liquid crystal display panel AA on the input image data unit Din and 
supplies Dout to the image-signal outputting circuit 200. The image-signal outputting circuit 
200 has one hundred and twenty output terminals and outputs image signals Dl to D 120 from 
the respective output terminals. Signals to be supplied to three data lines 3 are time-division- 
multiplexed in individual image signals Dl to Dn. 

[0034] On the image-displaying area A, m scanning lines 2 are arranged in parallel 
in the X direction and n groups of three data lines 3 are arranged in parallel in the Y direction. 
Around intersections of the scanning lines 2 and the data lines 3, gates of TFTs 50 are 
connected to the scanning lines 2; sources of the TFTs 50 are connected to the data lines 3; 
and drains of the TFTs 50 are connected to pixel electrodes 6. Pixels are composed of the 
pixel electrodes 6, a counter electrode (described below) disposed on the facing substrate, and 
the liquid crystal filled between both electrodes. Therefore, the pixels are arranged 
corresponding to the intersections between the scanning lines 2 and the data lines 3 to form a 
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matrix. In the pixels of this exemplary embodiment, pixels to display red (R), green (G), and 
blue (B) are arranged in the form of stripes in the Y direction. 

[0035] Fig. 2 is a schematic of the data-line selecting circuit 500. The data-line 
driving circuit has n demultiplexers (selecting circuits) MPX1 to MPXN. The image signals 
Dl to Dn are supplied to the demultiplexers MPX1 to MPXN, respectively. Each of the 
demultiplexers MPX1 to MPXN selects one of the data lines 3 on the basis of selection 
signals SI to S3. The demultiplexers MPX1 to MPXN output the image signals Dl to Dn to 
the selected data lines 3. 

[0036] Fig. 3 is a schematic circuit diagram of the demultiplexer MPX1. The other 
demultiplexers MPX2 to MPXN have the same structure as the demultiplexer MPX1. The 
demultiplexer MPX1 has three switching elements SW1 to SW3. Input-output terminals of 
the switching elements SW1 to SW3 are connected to the data lines 3 and the other input- 
output terminals thereof are connected to a node Q to which the image signal Dl is supplied. 
In addition, the selection signals SI to S3 are supplied to control input terminals of the 
switching elements SW1 to SW3. These switching elements SW1 to SW3 are composed of 
TFTs and are formed in the same process as the TFTs 50 of the image-displaying area A. 

[0037] In the above-described arrangement, when the selection signal SI becomes 
active, the switching element SW1 is on and the image signal Dl is supplied to a data line 2-r. 
When the selection signal S2 becomes active, the switching element SW2 is on and the image 
signal Dl is supplied to a data line 2-g. When the selection signal S3 becomes active, the 
switching element SW3 is on and the image signal Dl is supplied to a data line 2-b. 
Therefore, the image signal Dl, in which a signal corresponding to each of the RGB 
components is time-division-multiplexed, is supplied to each of the predetermined data lines 
2-r, 2-g, and 2-b. 

[0038] Fig. 4 is a plan view illustrating the arrangement of signal-supplying lines LI 
to L3 and the data-line selecting circuit 500. Referring to this figure, the signal-supplying 
lines LI to L3 are arranged in parallel and have the same width. First input terminals Tla to 
T3a are provided at first ends of the signal-supplying lines LI to L3 and are arranged close 
together. The signal-supplying lines LI to L3 are connected to terminals Til to Ti3 through 
wiring lines Ul to U3. The wiring lines Ul to U3 are set to have the same width as the 
signal-supplying lines LI to L3. 

[0039] The selection signals SI to S3 are supplied from the timing-signal generating 
circuit 400 to the first input terminals Tla to T3a. In each of the demultiplexers MPX1 to 
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MPXN, the distance from the terminal Til to the first input terminal Tla, the distance from 
the terminal Ti2 to the first input terminal T2a, and the distance from the terminal Ti3 to the 
first terminal T3a are equal. The width of each of the signal-supplying lines LI to L3 is the 
same as that of the wiring lines Ul to U3. 

[0040] In general, the resistance and the capacitance of wiring lines are determined 
by the length and the width of the wiring lines. In this exemplary embodiment, assuming that 
each of the lines from the first input terminals Tla, T2a, and T3a to the terminals Til, Ti2, 
and Ti3 is considered as a single wiring line, these wiring lines have the same length and 
width. Therefore, equivalent low-pass filters composed by these wiring lines have the same 
structure. Thus, the selection signals SI to S3 supplied to any one of the demultiplexers have 
the same waveforms. 

[0041] Fig. 5 shows waveforms of the selection signals SI to S3 supplied to each of 
the demultiplexers. For example, the selection signals SI to S3 supplied to the demultiplexer 
MPX2 have substantially the same waveforms. Therefore, the time for which the adjacent 
switching elements SW1 to SW3 are on can be substantially the same, thus enhancing the 
quality of display. 

[0042] Since the time constant of each of the equivalent low-pass filters increases as 
the length of the wiring lines increases, the waveforms of the selection signals SI to S3 
become distorted in such a manner that the distortion becomes more noticeable from MPX1 
to MPXN. However, the time constant of each of the low-pass filters varies rather gently, so 
it is merely a minor matter in terms of visual appearance. 

[0043] The mechanical structure of the above-described liquid crystal display panel 
AA is explained with reference to Fig. 6 and Fig. 7. Fig. 6 is a perspective view illustrating 
the structure of the liquid crystal display panel AA. Fig. 7 is a sectional view taken along 
plane Z-Z' of Fig. 6. 

[0044] As shown in these figures, the liquid crystal display panel AA has a structure 
in which a device substrate 151, such as a glass or semiconductor substrate, on which the 
pixel electrodes 6 are disposed, a transparent facing substrate 152, such as a glass substrate, 
on which a common electrode 158 is disposed, are spaced and sealed by a seal 154 containing 
spacers 153 in such a manner that faces having the electrodes of both substrates oppose each 
other and the space is filled with liquid crystal 155 as the electro-optic material. The seal 154 
is disposed around the outer region of the facing substrate 152 and has a port to fill the space 
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with the liquid crystal 155. This port is sealed with an end-sealing component 156 after the 
liquid crystal 155 is injected. 

[0045] A plurality of connecting electrodes 157 are disposed outside of the seal 154 
on one side of the opposing face of the device substrate 151 to input various signals, such as 
the image signals Dl to Dn from the image-signal outputting circuit 200 and the selection 
signals SI to S3 from the timing-signal generating circuit 400. Peripheral circuits, such as the 
image-signal outputting circuit 200 and the scanning-line driving circuit 100, are mounted on 
a film using, for example, tape automated bonding (TAB) technology. Driving IC chips may 
be electrically and mechanically connected with an anisotropic conductive film (ACF) 
disposed at predetermined positions on the device substrate 151. Driving IC chips may be 
electrically and mechanically connected to predetermined positions with ACF using chip-on- 
glass (COG) technology, or alternatively, they may be disposed directly on the device 
substrate 151. 

[0046] The common electrode 158 on the facing substrate 152 is electrically 
connected to the device substrate 151 by a conductive component disposed at least one comer 
of the four comers in sealed parts. A common electric potential VCOM is supplied through 
the conductive component. In accordance with the application of the liquid crystal display 
panel AA, on the facing substrate 152, firstly, a color filter having a striped arrangement, a 
mosaic arrangement, or a triangle arrangement may be provided; secondly, a black matrix 
may be provided, such as a metal material including chromium or nickel, or a resin black in 
which carbon, titanium, or the like is distributed in a photoresist; and thirdly, a back light to 
project light on the liquid crystal display panel AA may be provided. In the case of an 
application to a modulation of color and light, a color filter is not disposed and a black matrix 
is provided on the facing substrate 152. 

[0047] In addition, rubbed alignment layers are provided on opposing faces of both 
the device substrate 151 and the facing substrate 152. By contrast, polarizers (not shown) 
corresponding to the direction of alignment are provided on the back sides of both substrates. 
If polymer dispersed liquid crystal, in which liquid-crystal particles are distributed in a 
polymer, is employed as the liquid crystal 155, the above-mentioned alignment layers and 
polarizers are not required, thereby increasing the utilization efficiency of light. This is 
advantageous in terms of increasing the brightness and reducing the power consumption. 
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<2. Second Exemplary Embodiment 

[0048] A liquid crystal display device of a second exemplary embodiment is similar 
to that of the first exemplary embodiment except for the supplying mode of selection signals 
SI to S3 to signal-supplying lines LI to L3. Fig. 8 is a plan view illustrating the arrangement 
of the signal-supplying lines LI to L3 and a data-line selecting circuit 500 in a liquid crystal 
display device of the second exemplary embodiment. 

[0049] In this exemplary embodiment, first input terminals Tla to T3a are provided 
at first ends of the signal-supplying lines LI to L3 and second input terminals Tib to T3b are 
provided at second ends. The second input terminals Tib to T3b are arranged close together. 
The selection signals Si to S3 are supplied from the first input terminals Tla to T3a and the 
second input terminals Tib to T3b. 

[0050] In individual demultiplexers MPX1 to MPXN, the distance from a terminal 
Til to the second input terminal Tib, the distance from a terminal Ti2 to the second input 
terminal T2b, and the distance from a terminal Ti3 to the second input terminal T3b are equal. 
The waveforms of the selection signals SI to S3 supplied to any one of the demultiplexers are 
equal, as in the case of the first exemplary embodiment. 

[0051] In the second exemplary embodiment, however, not only the first input 
terminals Tla to T3a but also the second input terminals Tib to T3b supply the selection 
signals SI to S3. Therefore, the selection signals SI to S3 supplied from both the input 
terminals Tla to T3a and Tib to T3b are combined at the terminals Til to Ti3 in the 
individual demultiplexers MPX1 to MPXN. 

[0052] Fig. 9 shows waveforms of the selection signals SI to S3 supplied to each of 
the demultiplexers. As is apparent from this figure, the waveforms of the selection signals SI 
to S3 supplied to the demultiplexer MPX1 at the leftmost end are equal to those supplied to 
the demultiplexer MPXN at the rightmost end. Similarly, the waveforms of the selection 
signals SI to S3 supplied to the demultiplexer MPX2 at the second position from the leftmost 
end are equal to those supplied to the demultiplexer MPXN-1 at the second position from the 
rightmost end. 

[0053] A comparison of waveforms shown in Fig. 9 with that in Fig. 5 indicates that 
the waveforms of the second exemplary embodiment suffer less distortion and have similar 
shapes. This is because the length of the wiring lines can be short by supplying the selection 
signals SI to S3 from both ends of the signal-supplying lines LI to L3. 
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[0054] In accordance with the liquid crystal display device of the second exemplary 
embodiment, the waveforms of the selection signals SI to S3 have smaller variations between 
the demultiplexers MPX1 to MPXN so that images are displayed more evenly on the entire 
screen. 

<3 . Exemplary Applications> 

<3-l: Arrangement of the Device Substrate> 

[0055] In the above-described exemplary embodiments, the device substrate 151 of 
the liquid crystal display panel AA is composed of a transparent insulating substrate, such as 
a glass substrate, on which silicon thin films are formed, and the switching elements (TFTs 
50) of the pixels are composed of TFTs having sources, drains, and channels formed on the 
thin films. However, the present invention is not restricted to this arrangement. 

[0056] For example, the device substrate 151 may be composed of a semiconductor 
substrate, and the switching elements or other elements of various circuits may be composed 
of insulated gate field effect transistors having sources, drains, and channels formed on the 
semiconductor substrate. In the case where the device substrate 151 is composed of a 
semiconductor substrate, aluminum pixel electrodes 6 are used to serve as a reflective panel 
since the semiconductor device substrate 151 cannot serve as a transparent display panel. 
Moreover, the device substrate 151 may be simply transparent and the pixel electrodes 6 may 
be of a reflective type. 

[0057] The present invention is illustrated with active matrix-type liquid crystal 
display devices, but is not restricted to this arrangement. The present invention is applicable 
to passive-type display devices including super twisted nematic (STN) liquid crystal or the 
like. The present invention is also applicable to display devices including electroluminescent 
elements other than liquid crystal as the electro-optic material to perform display by the 
electro-optical effect. In other words, the present invention is applicable to all electro-optical 
devices having a structure similar to the above-described liquid crystal display devices. 

<3-2: Exemplary Electronic Apparatuses> 

[0058] Various exemplary electronic apparatuses adopting the above-described 
liquid crystal display devices are described below. 
<3-2-l: Projector> 

[0059] Firstly, a projector including this liquid crystal display device functioning as 
a light valve is described. Fig. 10 is a sectional view illustrating an example of the 
arrangement of the projector. 
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[0060] As shown in this figure, a lamp unit 1 102 including a white light source, 
such as a halogen lamp, is provided inside of a projector 1 100. Projecting light emitted from 
the lamp unit 1 102 is separated into three primary colors, RGB, by four mirrors 1 106 and two 
dichroic mirrors 1 108 arranged in a light guide 1 104 and enters liquid crystal display panels 
1 1 10R, 1 HOG, and 1 1 10B, which act as light valves corresponding to each primary color. 

[0061] The liquid crystal display panels 1 1 10R, 1 1 10G, and 1 1 10B have the same 
structure as the above-described liquid crystal display panel AA and are respectively driven 
by primary color signals for R, G, and B, which are supplied from an image-signal processing 
circuit (not shown). Light modulated by these liquid crystal panels enters a dichroic prism 
1112 from three directions. In the dichroic prism 1 1 12, R light and B light are deflected at 
right angles and G light travels straight through. Images of these colors are combined and 
thus color images are projected on a screen or the like through a projecting lens 1 1 14. 

[0062] A display image formed through the liquid crystal panel 1 1 10G must be 
inverted horizontally relative to display images formed through the liquid crystal display 
panels lllORand 1110B. 

[0063] The liquid crystal display panels 1 1 10R, 1 1 10G, and 1 1 10B do not need 
color filters since the incident light corresponds to RGB due to the dichroic mirrors 1 108. 

<3-2-2: Mobile Computer> 

[0064] An application of this liquid crystal display panel to a mobile personal 
computer is described below. Fig. 1 1 is a perspective view illustrating the structure of this 
personal computer. Referring to this figure, a computer 1200 has a main body 1204 including 
a keyboard 1202 and a liquid crystal display unit 1206. The liquid crystal display unit 1206 is 
composed by adding a back light to the back side of a liquid crystal display panel 1005 
according to the present invention. 

<3-2-3: Mobile Phone> 

[0065] Further, an example applying this liquid crystal display panel to a mobile 
phone is described below. Fig. 12 is a perspective view illustrating the structure of this 
mobile phone. Referring to this figure, a mobile phone 1300 has a plurality of operating 
buttons 1302 and a reflective liquid crystal display panel 1005. The reflective liquid crystal 
display panel 1005 has a front light on the front face, as required. 

[0066] Apart from the electronic apparatuses described with reference to Fig. 10 to 
Fig. 12, other exemplary applications include a liquid crystal television, a viewfinder or 
monitor-direct-view videotape recorder, a car navigation system, a pager, an electronic 
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notepad, an electronic calculator, a word processor, a workstation, a videophone, a POS 
terminal, and a device having a touch panel, for example. The present invention is applicable 
to these and other various electronic apparatuses. 



